Abstract. Several results obtained within the SUSY group of the ECFA/DESY linear collider study are presented: (i) a possibility to determine tan β and the trilinear couplings A f via polarisation in sfermion decays, (ii) the impact of complex MSSM parameters on the third generation sfermion decays, (iii) determination of CP violation in the complex MSSM via T-odd asymmetries in neutralino production and decay, and (iv) an analysis of the chargino and neutralino mass parameters at one-loop level.
Polarisation in sfermion decays: determining tan β and trilinear couplings
The SU(2)×U(1) gaugino mass parameters M 2 and M 1 , as well as the higgsino mass parameter µ and tan β for tan β ≤ 10 can be extracted with high precision from the chargino/neutralino sector [1] . In [2] it has been shown that sfermion production is also suitable for investigating the properties of neutralinos. In case of tan β ≥ 10 it is appropriate to determine this parameter via polarisation effects in sfermion decays to fermions plus neutralinos/charginos in e + e − pair production of third-generation sfermions [3] , e + e − →f if j ,f i → fχ k , f = τ, t, b. A simulation at one reference scenario RP with tan β = 20, inspired by SPS1a [4] , is performed in [3] . It is possible to measure with high precision mτ 1 = 154.8 ± 0.5 GeV in the hadronic decay spectra (see e.g. Fig. 7 in the second publication of [3] ) as well as the polarisation Pτ 1 →τχ 0 1 = 0.82 ± 0.03. The cross section can be measured with an accuracy of δσ/σ = 3%. The use of polarised beams leads to the unambiguous determination of the mixing angle cos 2θτ = −0.987 ± 0.08. The inversion of the polarisation with respect to its dependence on tan β including the complete gaugino/higgsino mixing leads to the determination of tan β = 22 ± 2 ( Fig. 1 ).
An analogous procedure can be applied fort andb production. Since the t polarisation in the processt i → tχ 0 k depends on 1/ sin β, it is only weakly sensitive to large tan β. By contrast, the decayb 1 → tχ ± 1 can be used indeed to measure tan β. The top polarisation measurement requires the reconstruction of the t system and of the di-⋆ Talk presented by S. Hesselbach rection of the primary squarkb 1 which can be determined up to a twofold ambiguity and leads to a measurement in the RP Pb In case that the heavierf 2 is accessible, one could determine the trilinear coupling A f (for earlier studies see also [5] 
]/2m f sin 2θf + µ tan β cot β . A summary of the expected precision of tan β and A f in our reference scenario RP is given in Table 1 [3] .
Third generation sfermion decays in complex MSSM
So far most phenomenological studies on production and decay of SUSY particles have been performed within the MSSM with real SUSY parameters. In [6, 7] production Table 1 . Summary of expected precisions of the sfermion mixing parameters sin 2θf , tan β and the trilinear couplings A f in reference scenario RP. For details on the error estimates see [3] . and decays of the third generation sfermions in the MSSM with complex parameters A τ , A t , A b , µ and M 1 are analyzed. In a large region of the MSSM parameter space the branching ratios ofτ 1,2 ,ν τ ,t 1,2 andb 1,2 show a strong phase dependence. This could have an important impact on the search for third generation sfermions at a future linear collider and on the determination of the supersymmetric parameters.
In [6] the effects of the CP phases of A τ , µ and M 1 on production and decay ofτ 1,2 andν τ are studied. The branching ratios of fermionic decays ofτ 1 andν τ show a significant phase dependence for tan β 10 whereas it becomes less pronounced for tan β > 10. The branching ratios of theτ 2 into Higgs bosons depend very sensitively on the phases for tan β 10.
In [7] the impact of the CP phases of A t , A b , µ and M 1 on the decays oft 1,2 andb 1,2 are analyzed. The branching ratios of thet 1,2 show a pronounced phase dependence in a large region of the MSSM parameter space (Fig. 2 ). In the case ofb i decays there can be appreciable ϕ A b dependence, if tan β is large and the decays into Higgs bosons are allowed.
Further the expected accuracy in determining the supersymmetric parameters was estimated by a global fit of measured masses, branching ratios and production cross sections. A τ , A t and A b can be expected to be measured with 10 %, 2 -3 % and 50 % accuracy, respectively, tan β with 1 % (2 %) accuracy in case of small (large) tan β and the other parameters with 1 % accuracy. 
CP violation in MSSM with complex parameters
The phases ϕ M1 and ϕ µ have also impact on the phenomenology of neutralino production and decay at a future linear e + e − collider and give rise to CP-and T-odd observables. Such observables, which involve triple products [8] , may be large, because they already arise on tree level. In addition, they also allow the determination of the sign of the phases. In neutralino production (for recent studies see [1, 9] ):
and the subsequent leptonic two-body decay of one of the neutralinos and of the decay sleptoñ
the triple product T = (p e − × p ℓ2 ) · p ℓ1 defines the T-odd asymmetry of the cross section σ for the processes (1), (2):
In [10] the dependence of A T on ϕ M1 and ϕ µ is analyzed. In Fig. 3 A T is shown in the |µ|-M 2 plane for e + e − →χ 4 Chargino and neutralino mass parameters at one-loop level
As mentioned in Sec. 1 the neutralino (χ 0 ) and chargino (χ ± ) mass parameters can be extracted at lowest order from the masses and production cross sections in e + e − collisions with polarized beams [1] . At higher order, this extraction is not trivial and depends on the renormalization scheme. In the scale dependent DR scheme the oneloop corrections to theχ 0 andχ ± mass matrices were calculated in [11] . For the on-shell renormalization various methods were proposed [12, 13] . They differ by different counter terms for the parameters M 1 , M 2 and µ. Although the schemes are equivalent in the sense that the observables (masses, cross sections, etc.) are the same, the meaning of the parameters are different.
Using the scheme in [12] , it is shown in [14] that at one-loop level the values of the on-shell parameters M 2 and µ depend on whether they are determined from thẽ χ 0 orχ ± system (see Fig. 4 ), while the DR parameters are equal in both sectors. Assuming the SU(5) GUT relation for the DR gaugino mass parameters, we obtain a finite shift for the on-shell values M 1 = 5 3 tan 2 θ W M 2 + ∆Y 11 . In such a way it is possible to test the GUT relation (see Fig. 5 ). [14] .
